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INTRODUCTION 
 
 
Classification and Description of Antarctic Meteorites 
 
 This newsletter reports 352 Yamato98 and Yamato00 meteorites.  They include 
7 CM2 chondrites, 1 EH3 chondrite, 1 E6 chondrite, 22 achondrites (13 eucrites, 3 
diogenites, and 6 ureilites), 5 primitive achondrites (2 acapulcoites and 3 lodranites). 
 
 Followings are the members for the classifications of this volume: 
  
 Macroscopic descriptions of meteorites; 
  Kojima H. and Kiso H. 
 Microscopic descriptions and classifications of chondrites; 
  Kojima H. and Imae N. 
 Microscopic descriptions and classifications of achondrites; 
  Yamaguchi A. 
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Sample Request Deadline 
 
 
     Sample requests that are received by the curator before June 15, 2011, will be 
reviewed by the Committee on Antarctic Meteorite Research (CAMR), which will meet 
in July, 2011.  Requests that are received after the June 15 deadline may be delayed for 
review until the CAMR meeting in December, 2011.  
 
 
All sample requests should be made in writing to: 
 
Dr. Hideyasu Kojima 
Meteorite Curator 
Antarctic Meteorite Research Center 
National Institute of Polar Research (NIPR) 
10-3, Midori-cho, Tachikawa, Tokyo 190-8518 
Japan 
FAX: 81-42-528-3479 
E-mail: curator@nipr.ac.jp 
 
 
NIPR Sample Allocation Policies and the Request Form are also available in 
the following web site. 
http://yamato.nipr.ac.jp/AMRC/EN/index1.html 
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Y981668  
Eucrite 
Paring: Y981672, 981673, 981724, 981734, 
981735, 981737, 981738, 981739, 981740, 981741, 
981742, 981743 
 
The coarse-grained areas of these sections are 
texturally similar to Y980433.  The sections of 
Y981737 (,41-1) and 981741(,31-1) have areas of 
dark impact melt matrix.  Crystalline area of these 
meteorites shows a coarse-grained and fine-grained 
portion with broad boundaries.  Pyroxene is 
inverted pigeonite in which orthopyroxene has 
thick lamellae and blebs of augite.  Minor oxide 
minerals occur sparsely.  These meteorites are 
moderately shocked.  Compositions of Low-Ca 
pyroxene are Wo1.6-2.0Fs47-48 and Wo42.3-44.6Fs19.2-20.8 
(wt. FeO/MnO = ~33), and those of plagioclase are 
An87-88. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Y981735,71-1, Width = 4.7 mm. 
Y981668,51-2, Width = 4.7 mm. 
Y981668,51-2, Width = 4.7 mm. 
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Y981688  
Ureilite 
The section is an aggregate of olivine and 
pyroxene (up to ~3 mm) with dark interstitial 
materials.  Olivine grains have dark rims 
(200-500 μm thick) due to the presence of minute 
opaque minerals (Fe metal and troilite).  
Elongated graphites (hundreds μm long and 
several tens μm thick) occur sparsely.  
Compositions of olivine are Fa1.7-21.5. 
 
PTS,51-2, Width = 4.7 mm. 
 
 
 
 
Y981670 
Lodranite 
The section shows an equigranular texture with 
lots of 120o triple junctures.  Constituent 
minerals include olivine, low-Ca pyroxene, 
plagioclase, Fe-metal, and troilite.  Mafic 
minerals are generally clean, but some grains have 
small inclusions of opaques.  Rims of Fe-metal 
are in many cases replaced by weathering 
products.  Mineral compositions are olivine: 
Fa9.4-11.7; pyroxene: Fs11.6-13.1; and plagioclase 
An18.6-22.8. 
 
PTS,41-1, Width = 2.3 mm 
 
 
 
Y981710 
Diogenite (Brecciated) 
The section is a breccia composed of fragments of 
orthopyroxene (up to 3.5 mm) and minor 
plagioclase, oxide minerals, troilite, Fe-metal.  
There are several lithic clasts composed of 
fine-grained troilite and silicate minerals.  
Compositions of low-Ca pyroxene are Fs23.0-31.5, and 
wt. FeO/MnO = ~30.  Plagioclase compositions 
are An82.9-92.8.  
 
PTS,61-2, Width = 4.7 mm. 
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Y981725 
Lodranite 
The section is composed of granular olivine, 
pyroxene, and minor plagioclase.  Large 
aggregate of Fe-metal and troilite occur.  Grain 
sizes are typically 0.3-0.5 mm with a few large 
grains up to ~3 mm.  Many olivine grains show 
dusty appearance.  Mineral compositions are 
olivine: Fa8.5-9.3; and pyroxene: Fs11.0-12.9. 
 
PTS,51-1, Width = 4.7 mm. 
 
 
 
 
Y981750 
Ureilite 
The section shows a coarse-grained (up to 5 mm) 
granular texture composed of olivine and minor 
pyroxene.  Olivine grains have dark rims 
(100-200 μm thick) due to the presence of minute 
grains of Fe metals and troilite.  Dark materials 
occur along grain boundaries.  Olivine 
compositions are Fa6.8-20.2. 
 
PTS,51-1, Width = 4.7 mm. 
 
 
 
 
Y981810 
Ureilite 
The section displays a coarse-grained (up to 2 mm 
in the longest dimension) granular texture 
composed of olivine with minor pyroxene.  
Some olivine granules are poikilitically enclosed 
by large pyroxene grains.  Many grains have 
dusty rims (<100 μm thick).  Graphite laths 
(~100-200 x ~10-20 μm) occur along boundaries 
and in some mafic minerals.  Olivine shows a 
weak mottled extinction.  Olivine compositions 
are Fa17.5-24.5. 
 
PTS,61-2, Width = 4.7 mm. 
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Y981956 and Y002875 
Diogenite 
These sections are similar to Y981247 and 
Y981582 in mineral chemistry and texture.  Thus, 
these meteorites are paired.  The sections show an 
aggregate of very fine-grained needles and wedges 
of orthopyroxene which are broadly aligned.  
Miner minerals include Fe-metal and troilite.  
Pyroxene compositions are Wo1.9-2.2Fs22.9-25.1, and wt 
Fe/MnO = ~31.  These meteorites are 
unbrecciated diogenites. 
 
PTS,51-2, Width =4.7 mm, Crossed-polarized light 
 
 
 
Y981988 
Lodranite 
The section shows a granular texture composed of 
olivine, pyroxene, Fe-metal and troilite.  Grain 
sizes are typically 0.6-0.8 mm, but several large 
grains occur (up to 6 mm).  Some pyroxene grains 
have very thin closely-spaced lamellae.  Mineral 
compositions are olivine: Fa6.1-8.7, 
pyroxene:Wo2.1-4.0Fs6.9-9.6; plagioclase An12.8-16.3.  
 
PTS,51-1, Width = 4.7 mm. 
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Y982003 and Y982004 
Acapulcoite 
One third of the section is Fe-metal, and the other 
is silicate.  Silicate portion of these sections shows 
a granular texture (~100-300 μm) composed of 
olivine, pyroxene, and minor plagioclase.  Silicate 
minerals in many cases contain fine droplets of 
troilite.  Mineral compositions are olivine: Fa7.4-9.9; 
pyroxene Fs7.1-10.1; plagioclase (An14.6-16.2). 
 
 
 
 
 
Y982004, 41-1, Width = 4.7 mm. 
Y982003,51-1, Width = 4.7 mm. 
17
Y982143  
Ureilite 
The section shows an aggregate of pyroxene and 
olivine (~1 mm) with dark interstitial materials.  
Pyroxene typically has fine polysynthetic twinning 
(~several μm apart).  Very fine opaque droplets 
occur along healed cracks in mafic minerals.  
Compositions of pyroxenes are Wo4.5-4.7Fs10-12.9 and 
Wo36.7-37.3Fs5.8-7.4, those of olivine are Fa10.6-13.3. 
 
PTS,51-1, Width = 4.7 mm. 
 
 
 
 
 
Y982169 
Ureilite 
The section shows an aggregate of pyroxenes 
(low-Ca pyroxene and minor augite) and olivine.  
Most part of the thin section is ~0.3-0.8 mm, but in 
some places there are coarse grains up to 3 mm.  
Thin dark materials occur interstitially.  Elongated 
to irregular graphite occur sparsely.  
Compositions of pyroxenes are Wo4.5-4.9Fs9.8-13.6 and 
Wo37.1-38.4Fs6.5-7.0, and those of olivine are Fa11.6-13.9. 
 
PTS,51-1, Width = 4.7 mm. 
 
 
 
 
Y982280  
Ureilite 
The section shows a coarse aggregate (up to ~5 
mm) of olivine and pyroxene with dark materials 
occurring interstitially. Olivine grains are 
surrounded by dark rim (~30-50 μm thick).  
Elongated black phases (graphite?) (100-300 μm 
long) occur along grain boundaries and in some 
mafic grains.  Olivine compositions are Fa14.3-22.3. 
 
PTS,51-1, Width = 4.7 mm. 
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Y981908 H5 A thick (~0.5 mm) opaque vein of metal-sulfide
Y981909 H6 Thin shock melt veins
Y981910 H6 A large elongated metal nugget (~4 mm)
Y981911 H6 A large elongated (~5 mm) FeNi metal
Y981915 H6 A thick (~0.5 mm) opaque vein
Y981921 L6 Many shock melt veins
Y981935 H6 A large elongated (~5 mm) FeNi metal
Y981949 H4 A thick (~1 mm) opaque vein
Y981953 H5 Thick (~0.4 mm) shock veins
Y981954 H5 Large metals (~1 mm) in a shock melt lithology of ~5 mm in size
Y981989 H3 Recrystallized matrix and a shock-melted fragment (~1-2 mm)
Y982016 L3 Several chondrules embedded in opaque phase
Y982031 L6 Many shock melt veins and shock darkened
Y982034 H6 Thoroughly recrystallized
Y982039 H6 A shock melt vein
Y982123 L6 Shock veins and shock darkened
Y982178 L6 Shock darkened
Y982188 H5 Two large (~2 mm in diameter) chondrules
Y982229 H4 A large (1.5 mm in diameter) FeNi metal
Y982232 L3 Clean glass in chondrules
Y982233 L3 Clean glass in chondrules
Y982291 H6 Including shock melt lithology
Y982292 H6 Including shock melt lithology
Y982293 H5 Breccia of types 5 and 6
Y982295 H5 Including shock melt lithology
Y982300 H6 Including shock melt lithology
Y982388 H A fragment of H4 and another of H6
19
  
REQUIREMENTS AND PROCEDURES FOR RESEARCH USING THE 
JAPANESE  NIPR  ANTARCTIC  METEORITE  COLLECTION 
 
 Requests for research samples are welcome from all qualified scientists. In general, 
requests are reviewed and considered by the Committee on Antarctic Meteorite Research 
(CAMR) of the National Institute of Polar Research (NIPR), which meets one to two times 
each year. Consortium-type sample requests may also be submitted. After a request is 
approved, samples are sent to the researcher from the Curator of Antarctic Meteorites, NIPR.  
 
NIPR  SAMPLE  ALLOCATION  POLICIES 
I. Basic guidelines for allocation of meteorites at NIPR 
 1. All samples are provided on a loan basis, and remain the property of NIPR. 
 2. The pristine mass of the meteorite other than small rare meteorites after allocation must be 
  at least 2/3 of the original mass. Pristine mass is defined as that portion of a specimen 
  which has never been allocated, after initial polished thin section (PTS) preparation. 
 3. The pristine mass of small rare meteorites (less than 50 grams) after allocation must be at 
   least 80% of the original mass. Rare meteorites are defined as meteorites other than type 
   4-6 ordinary chondrites, including rare type portions of large meteorites. 
 4. Allocations of any rare meteorite should generally be limited to samples less than 1 gram. 
 5. The term of the PTS loan will be for no more than 12 months. PTS should be returned 
   promptly upon completion of the proposed research period. 
 6. PTS of any small meteorite (less than 5 grams) will not be, in general, loaned out but 
  will be available for on-site use by scientists visiting NIPR. 
 7. Allocations will not be allowed until the meteorite has been announced and typed 
   (classified) in a published issue of Meteorite News or an NIPR catalog. 
 8. Allocation from any meteorite that is under consortium study will generally not be 
   permitted. 
 9. Investigators are strongly encouraged to limit requests to not more than 10 samples per 
   request/review cycle. Higher numbers of samples may be approved, but in general, only 
   10 samples will be eligible for expeditious allocation processing. Investigators who 
   request more than 10 samples should designate a subset for high-priority processing. A 
   request for a chip for analysis plus a corresponding thin section for petrologic study of the 
   same meteorite or clast will generally be counted as a single request, in relation to the 10 
   -sample limit. 
10. Investigators are encouraged to use NIPR sample request forms. However, all sample 
  requests that fully comply with the following guidelines will receive careful 
 consideration. 
   Requests should consist of three parts: 
a. Background information: title of the research project; for the requesting scientist, his or 
her name, affiliation and position (e.g., University of Paris, Professor), and office 
     address, including phone and preferably FAX and email; and for any coinvestigators,  
     their name, affiliation, and position. 
 b. A text section, explaining the general nature and purpose of the proposed research, 
  and including details on the justification for each individual sample request. 
 c. A summary table, with columns for each of the following information categories: 
  (1) Specimen name (e.g., Yamato-86032, or Y-86032). 
  (2) Preferred weight (the weight of sample you believe is justified for the proposed 
   research). 
  
  (3) Minimum weight (estimated weight below which the proposed research would not 
        be worth pursuing; in general, approved allocations will be at or very near the 
        preferred weight). 
  (4) An instruction regarding preferred sampling site (e.g., fusion crust, inner part, outer 
        part, central, etc.). 
  (5) Sample form (e.g., single chip, cube, plate, fragments, many grains, powder, PTS,  
        etc.). 
 
II. Guidelines for expedited allocation by the Curator of the NIPR 
 The following guidelines set forth the conditions under which the Curator of Antarctic 
Meteorites at NIPR can allocate samples without review and approval by the CAMR. If the 
Curator has any doubt about the allocation of any sample, the request should be referred to 
CAMR. 
 1. Allocation of polished thin sections except for destructive analysis 
  The original mass of the meteorite must be larger than 5 grams for type 4-6 ordinary 
     chondrites or over 10 grams for all other meteorites. 
 2. Allocation of samples in a form other than PTS 
a. The total available pristine mass of the meteorite at NIPR must be larger than 20 
  grams for type 4-6 ordinary chondrites or over 50 grams for all other meteorites. 
b. Allocations of up to 5 grams or 1 weight % of the original mass of type 4-6 ordinary 
  chondrites or up to 1 gram or 1 weight % of all other meteorites (whichever is less)  
  can be made by the Curator.  
 
SAMPLE  DISTRIBUTION 
1. Sublease (transfer) of sample is not permitted, except to persons listed as coinvestigators on 
the written request for samples. If sublease to a person not originally listed as 
coinvestigator becomes necessary, a new written request must be submitted to the Curator 
of Antarctic Meteorites. 
2. Promptly upon completion of the proposed research, unused or remaining meteorite 
  samples must be returned to the Curator of Antarctic Meteorites, NIPR. 
 
REPORTING  RESULTS 
1. Research results should be reported promptly, preferably by presentation at the annual 
NIPR Symposium on Antarctic Meteorites, and/or full-length publication in the 
Polar Science. http://ees.elsevier.com/polar/ 
The Symposium is held once each year, customarily in mid November. 
2. For the reference of the Curator of Antarctic Meteorites, investigators are requested to send 
three copies of each full-length paper published on allocated samples, and one copy of each 
abstract about them, to the Curator. Reference copies of articles and abstracts published 
  through NIPR are not necessary. 
 
Mail requests to: Dr. Hideyasu Kojima 
 Curator, Antarctic Meteorite Research Center 
 National Institute of Polar Research (NIPR) 
 10-3 Midori-cho, Tachikawa, Tokyo 190-8518, Japan 
 Phone: (81) 42-512-0715, FAX: (81) 42-528-3479 
 E-mail: curator@nipr.ac.jp 
 
Send requests to: Antarctic Meteorite Research Center, National Institute of Polar Research, 10-3, Midori-cho,      No. 
Tachikawa, Tokyo 190-8518, Japan, Phone (81) 42-512-0715, FAX (81) 42-528-3479, E-mail curator@nipr.ac.jp                                   
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                                                                        (continue) 
 
 specimen name preferred weight minimum weight  sampling instructions  sample form 
  (e.g., Y-86032)   (e,g,, 0.25g)    (e.g., 0.1g)     (e.g., interior)  (e.g., chip(s)) 
 1       
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 3      
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 5      
 6      
 7      
 8       
 9      
10      
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received 
 
